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POLYCHROMATIC PRINTED CORKS AND METHOD FOR MAKING THE SAME 



FIELD OF THE INVENTION 

The invention is referred to cork, method and machine for printing 
of polychromatic images on corks and ink cartridge of the machine 
for printing of polychromatic linages, appHcable in the manufacture 
of corks and in polygraphy, especially for simultaneous printing of 
various colours at making polychromatic images on cylindrical items 
made of cork, rubber, paper, cardboard, etc. 

BACKGROUND OF THE INVENTION 

A pattern cork with monochromatic image is known in the art 
and widely used. 

A cork with polychromatic image on it is not known in the art. 

A method and a machine for printing of polychromatic images on 
the surface of a cylindrical item are known in the art wherein the 
item successively passes through different sections for each colour 
printing. Colour separation to i colours is previously made, which 
allows the formation of a polychromatic image by using various basic 
colours, i.e. the number of colours i = 2 to n. On every i section the 
item is positioned to the printing- element, i.e. printing roller, that 
sets on the respective colour. In these cases an additional reorientation 
of the item is additionally made for tiie exact adjustment of the next 
colours on the image already placed. The corresponding inks from 
corresponding ink cartridges are guided through transporting rollers 
to the work sectors of the printing rollers. Each roller has a non 
operating sector that prevents from laying on the images at full turn 
of the printed cylindrical surface [1]. 

A shortcoming of the known method and machine for printing of 
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polychromatic images on the surface of a cylindrical item is that these 
are intended for pattern items with calibrated and fixed dimensions, 
that is why their use for polychromatic printing over non calibrated 
cylindrical items of cork, rubber, paper, cardboard and others leads 
to a low quality printing due to the impossibility these items to be 
reoriented precisely from sector to sector. 

A niethod and a machine for monochromatic printing of images 
over cylindrical items is known wherein the image is placed by means 
of monochromatic printing, including thermoprinting. 

A shortcoming of the known method and machine for 
monochromatic printing of images over cylindrical items is that for 
printing polychromatic images on the cylindrical items it is necessary 
to transfer them successively to various machines for monochromatic 
printing observing measures for exact positioning. That is why their 
use for polychromatic printing on non-calibrated items of cork, rubber, 
paper, cardboard, etc. leads to low quality printing, because it results 
impossible to reorientate these items with precision from machine to 
machine. 

An ink cartridge for printing images is known in the art, consisting 
of internal cylindrical vertical ink container with a vertical row of 
tangential nozzles of one of its sides. A vertical agitator in the 
container is touching closely its frontal surface to the inner surface 
of the deposit and at rotating with each turn force the pushing of ink 
portions through the nozzles- The revolutions of the agitator 
determine the ink output through the nozzles, for which the change 
of the desired output is effected replacing the operating kinematic 
couple of gears in off position. In order to maintain the necessary 
high quality ink layer, the container should be always full to the level 
of the upper nozzle. So the container should be continuously refilled 
with ink. The cylindrical volume of the container is placed in a 
prismatic shell, fixed to a rotating plate. The nozzles are placed in 
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this shell and from its head the ink is passed to transporting rollers 

A disadvantage of the known ink cartridge is that it gives a low 
quality print when the ink level in the ink cartridge falls under the 
critical level of the upper nozzle. This makes it necessary to keep up 
a relatively large quantity of ink in the cartridge, which is lost when 
a cleaning and adjustment of the ink cartridge is to be made. Another 
shortcoming is the rough distribution of the ink, because it 
impossible to set them closer at their linear positioning under a 
determined constructive minimum of the distance between the 
nozzles. These disadvantages make the known nozzle difficult to apply 
in machines for polychromatic printing on non-calibrated cylindrical 
items made of cork, rubber, paper, cardboard, etc. 

Task of the invention is to create an industrially made cap with a 
high quality polychromatic image. 

Task of the invention is to create a method and a machine for 
high quality printing of polychromatic images on cork. 

Task of the invention is to create an ink cartridge for polychromatic 
printing machine for corks with high quality delivery of the ink. 

TECHNICAL DESCRIPTION. 

This task is solved by creating a cork with colours forming a 
polychromatic images on its cylindrical surface. 

A method for printing of polychromatic images on cork is created, 
wherein colours separation has previously been made, that by using 
n basic colours allows the formation of polychromatic image. The corks 
are delivered to an operating zone, and the corresponding inks 
according to the number of the basic colours are conducted to printing 
rollers by means of transfer rollers. By oscillation, inks are spread 
over the cylindrical surface of the cartridges for the achievement and 
the maintenance of a regular ink layer. Corks are successively supplied 
one after the other vertically in the operating zone by gravitation. 
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The cork that will be printed is fixed with its axis in vertical position 
with the possibility of unlinaited rotation around the axis of its 
cylindrical surface, establishing simultaneous contact with radially 
placed fixing devices along the effective diameter of the cork, by which 
all fixing devices come into contact in their corresponding contact 
points thus eliminating the deviations in the cylindrical shape of the 
surrounding surface of the cork. Then all printing rollers with 
diameter equal to the diameter of the cork enter into simultaneous 
contact with the cylindrical surface at the level of the effective 
diameter of the cork. Follows a simultaneous rotation of the cap at 
one revolution by the fixing devices, that make the turn along with 
the printing rollers at equal peripheral speed in their contact points 
with the cork siu-face. All printing rollers spread simultaneously the 
print of the corresponding colour on the colour zone of the cork surface 
corresponding to each roller, according to the previous colour 
separation, and at the end of the turn, the polychromatic image on 
the surface of the cork is fully made. Then all printing rollers and 
fixing devices are drawn back from the cork, its axis is released and 
is pulled back from the operating zone. In the interval to the next 
loading of the operating zone, the printing rollers make contact with 
the transporting rollers to cover their printing relief with the 
corresponding ink colour, and during the printing interval, when the 
printing rollers are not in^ contact with the transporting rollers, the 
latter make contact with intermediate rollers that are in constant 
contact with the supply surface of the corresponding ink cartridges 
for each colour and trsinsfer ink to the corresponding intermediate 
rollers during the whole rotation of each ink cartridge 4^. All the time, 
the thickness and regularity of the ink layer on its transferring surface 
is additionally maintained within the normal range by oscillating 
spread. The axis of at least one printing roller during the printing 
process is fixed strongly in radial position to the cork, and the axis of 
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the remaining printing rollers exercise a selective radial pliability to 
the cork surface. 

According to the metibiod it is possible that the axis of all printing 
devices make selective radial pliability to the cork surface. 

A polychromatic image printing machine on cork is also created, 
consisting ofn printing rollers, ink cartridge, fixed to the base of the 
machine, and transferring, and intermediate rollers, wherein n is 
the number of colours of the colour separation. Over the operating 
zone there is a vertical floating magazine, and under the operating 
zone there is an orifice to a chute. A mobile vertical support with 
vacuum catch of its upper edge is aligned to the axis of the operating 
zone and passes through the orifice, an in upper end position contacts 
the cork with the vacuum catch, and in the lower end position is 
under the level of the orifice. Thus m fixing rollers are placed vertically 
with rotation axis parallel to the axis of the operating zone. In printing 
mode, the printing roller and the fixing rollers are positioned to the 
effective diameter of the cylindrical surface of the cork. The axis of at 
least one printing roller is fixed firmly in radial position to the cork. 
The axis of the other printing rollers have a selective radial pliability 
to the cork surface, and the printing rollers are not in contact with 
the transporting rollers, the latter being in contact with the 
intermediate rollers, that are in permanent contact with the spreading 
surface of the corresponding ink cartridges for each colour. In 
recharging mode, all printing rollers and fixing rollers are set aside 
the cork, the printing rollers are in contact with the corresponding 
transporting rollers, and the latter are not in contact with the 
intermediate rollers. Every ink cartridge has an oscillating roller with 
axis parallel to the axis of the ink cartridge, and outer surface being 
in permanent contact with the spreading ink cartridge surface. The 
axis of this oscillating roller is connected to the axis of the worm of a 
worm reductor, its worm-wheel being connected to an eccentric lever 
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fixed to a support of the oscillating roller. The axis of every fixing 
roller is articulated through a shde, which is placed into a channel 
formed by support sectors, and a leading roller, fixed to the lower 
part of the slide, is placed into a guiding channel in rotating leading 
synchronized disk which rotation axis fits in the axis of the operating 
zone. A chain wheel fixed to the synchronizing disk by first leading 
chain is connected to the engine axis providing radial movement of 
the pressing rollers to and from the effective diameter of the cork. 
The axis of every pressing roller under the slide is articulated in the 
internal part of an arm, which external end is articulated to an arm. 
freely articulated on a central axis, articulated in the carcass of the 
machine, wherein the central axis is articulated along a second axis 
in which lower end are located two gear-wheels, and in their upper 
end is located a gear-wheel, that through a second chain is connected 
to a gear-wheel, fixed to the axis of the printing head. An engine for 
rotation of one cycle by third chain is connected to the gear wheels of 
all second axis, which lower gear-wheels through their corresponding 
fourth chains are connected to lower gear-wheels on axis, positioned 
along the axis in the axis of the articulations between the arms, upper 
gear wheels of the axis are connected with fifth chains to their 
corresponding gear-wheels in the lower end of the axis of the fixing 
rollers. At least one centred axis is connected to the corresponding 
leading fork in which channel is located a pin, eccentrically positioned 
to the axis of the engine for putting it in motion. To every central axis 
is fixed a curved arm support for the corresponding printing roller, 
articulated in its curved edge, the arms being kinematically connected 
and synchronized thorough their corresponding gear-wheels, fixed to 
the central axis and wrapped by a sixth chain. A supporting fork is 
freely articulated uAder every arm support towards. its central axis, 
an eccentric stop being installed to the fork, being the arm of the stop 
articulated to the arm support. A leading pneumatic cylinder is 
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articulated between the fork and the arm. A fork for the intermediate 
roller and the support, made as a fork, for the oscillating roller are 
articulated to the fork, and the rollers placed over them are constantly 
pressed to the cylindrical surface of the ink cartridge by means of a 
spring between both forks. 

It is possible that in tihie machine for printing of polychromatic 
images on cork all central axis grasped by the sixth chain to be 
connected through it directly to the axis of the oscillating engine 

It is possible that in the machine for printing of polychromatic- 
images on cork all gear belt washers of the ink cartridges to be grasped 
by a gear belt, connected through a support roller with a gear belt 
wheel to the engine axis for setting them in motion. 

It is possible that in the machine for printing polychromatic 
images on cork the magazine consists of j guides, forming a vertical 
channel, and every guide has at any edge one adjustable support, 
and at least one of these guides is mobile and is provided of a guiding 
element, its internal surface having a projection for contact with the 
cork that is on the exit of the vertical channel. 

It is possible that every adjustable support consist of slide for 
connecting to the corresponding guide, pressed by a spring into a 
cylinder and supporting with its head an adjusting screw. 

An ink cartridge is created for machine of polychromatic image 
printing on corks, consisting of shaft and vertical tank of internal 
cylindrical volume for the ink and nozzles on its wall. The vertical 
tank is a cylinder and is placed axially to the head of the shaft. The 
nozzles are radial and are synumetrically positioned along N screw 
lines, regularly spread over the tank surface. It has an axial core 
with the form of two-stage cylinder, having a smaller diameter and 
forming a peripheral hollow ring with the inner surface of the tank, 
and its second stage has a diameter equal to the inner diameter of 
the cylindrical volume with a small installation gap and inner chamber 
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with the shape of an open frustiun of a cone and slots to the hollow 
ring. On the tank and the chamber there is a lid with orifice in the 
center. 

An advantage of the cork is that it has a high quahty polychromatic 
image an that is industrially made. 

An advantage of the method and the machine for printing 
polychromatic images on cork is that they provide high quality 
printing. 

An advantage of the ink cartridge for machine of printing 
^ polychromatic images on cork is that it provides a high quality ink 

# supply. 

ill 

m DESCRIPTION OF THE FIGURES ATTACHED 

^ The invention is clarified in details with and example of the cork. 

the machine that makes effective the method for printing 
Q polychromatic images on cork and ink cartridge for the machine for 
^ printing polychromatic images, shown on the figures, wherein: 
P Figure 1 is colour picture of a number of corks with polychromatic 

^ images on them. 

Figure 2 is principal scheme of the elements distribution in the 
operating zone of the machine while printing. 

Figure 3 is a drawing of the machine while printing. 
Figure 4 is drawing of the machine while changing the cork. 
Figure 5 is a frontal view of the machine elements while printing 
with a rotation trajectory of the printing rollers movement. 

Figure 6 is a frontal view of the elements of the same machine 
while the cork is changed. 

Figure 7 is a frontal view on the distribution of the fixing elemen ts 
while printing. 

Figure 8 is a transverse section of the machine along AA of Figure 

7. 
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Figure 9 is a scheme of the elements in the machine at a linear 
trajectory of printing rollers movement. ' 
Figure 10 is a section of the ink cartridge. 

Figure 11 is a unfold of the cylindrical surface of the ink cartridge 
with the nozzles spread on it. 

EXAMPLE 

The corks 1 on fig. 1 are with colours 2, forming a printed 
polychromatic image 3 on their cylindrical surface. 
C3 The polychromatic image printing machine on cork 1 on the figure^ 
g consists of printing rollers 6., i = 1 to n, an ink cartridge 4,, fixed to 
|# the base of the machine, and transferring 5j, and intermediate 8 
J rollers, wherein n is the number of colours 2 of the colour separation . 
i Over the operating zone there is a vertical floating magazine 9, and 
ll under the operating zone there is an orifice 10 to a chute 11. A mobile 
II vertical support 12 with vacuum catch 13 of its upper edge is aligned 
S to the axis of the operating zone and passes through the orifice 10, an 
H in upper end position contacts the cork 1 with the vacuum catch 13. 
and in the lower end position is imder the level of the orifice 10. 
Fixing rollers 7^ where j = 3 to m are placed vertically with rotation 
axis parallel to the axis of the operating zone. In printing mode, the 
printing rollers 6; and the fixing rollers 7. are positioned to the effective 
diameter of the cylindrical surface of the cork 1. The axis of at least 
one printing roller 6 is fixed firmly in radial position to the cork 1. 
The axis of the other printing rollers 6 have a selective radial pliability 
to the cork 1 surface, and the printing rollers 6j are not in contact 
with the transporting rollers 5,, the latter being in contact with the 
intermediate rollers 8., that are in permanent contact with the 
spreading surface of the corresponding ink cartridges 4. for each colour. 
In recharging mode, all printing rollers 6, and fixing rollers 7 are set 
aside the cork, the printing rollers 6. are in contact with their 
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corresponding transporting rollers 5j, and the latter are not in comae i 
with the intermediate rollers 8.. Every ink cartridge 4, has an 
oscillating roller 14 with axis parallel to the axis of the ink cartridge 
4, and outer surface being in permanent contact with the spreading 
ink cartridge 4 surface. The axis of this oscillating roller 14 is 
connected to the axis of the worm 15 of a worm redactor 16, its worm- 
wheel 17 being connected titirough an eccentric lever 18 fixed to a 
support 19 of the oscillating roUer 14. The axis of every fixing roller 
7 is articulated through a slide 20, which is placed into a channel 2 1 
formed by support sectors 22, and a leading roller 23, fixed to the 
lower part of the slide 20, is placed into a guiding channel 24 m 
rotating leading S3nichromzed disk 25 which rotation axis fits m the 
axis of the operating zone. A chain wheel 26 fixed to the synchronizing 
disk 25 by first leading chain 27 is connected to the engine axis 28 
providing radial movement of the pressing rollers 7 to and from the 
effective diameter of the cork 1. The axis of every pressing roller 7 
under the slide 20 is articulated in the inner edge of an arm 29, which 
outer end is articulated to arm 30, freely articulated on a central axis 
31, articulated in the carcass of the machine, wherein the central 
axis 31 is articulated along a second axis 32 in which lower end are 
located two gear-wheels 33 and 34, and in their upper end is located 
a gear-wheel 35, that through a second chain 36 is connected to a 
gear-wheel 37, fixed to the axis 38 of the printing head 6. An engine 
for rotation of one cycle 39 by third chain 40 is connected to the gear 
wheels 33 of all second axis 32, which lower gear-wheels 34 through 
their corresponding fourth chains 41 are connected to lower gear- 
wheels 42 on axis 43, positioned along the axis in the axis 44 of the 
articulations between the arms 29 and 30, upper gear wheels 45 of 
the axis 43 are connected to fifth chains 46 to their corresponding 
gear-wheels 47 in the lower end of the axis of the fixing rollers 7. At 
least one central axis 31 is connected to the corresponding leading 
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ill 



fork 48 in which channel 49 is located pin 50, eccentrically positioned 
to the axis of the engine 51 for putting it in motion. To every central 
axis 31 is fixed a curved arm support 52 for the corresponding printing 
roller 6, articulated in its curved edge, the arms 52 being kinematically 
connected and sjTichronized thorough their corresponding gear-wheels 
53, fixed to the central axes 31 and wrapped by a sixth chain 54. A 
supporting fork 55 is freely articulated under every arm support 52 
towards its central axis 31, an eccentric stop 56 being installed to the 
fork, being the arm 57 of the stop articulated to the arm support 52. 
A leading pneumatic cylinder 58 is articulated between the fork 55 
and the arm 52. A fork 59 for the intermediate roller 8 and the support 
19, made as a fork 60, for the oscillating roller 14 are articulated to 
the fork 55, and the rollers 8 and 14 placed over them are constantly 
0 pressed to the cylindrical surface of the ink cartridge 4 by means of a 
W spring 61 between fork 59 and fork 60. 

Q It is possible that in the machine for printing of polychromatic 
|i images on cork 1 all central axis 31 grasped by the sixth chain 54 to 
§ be connected through it directly to the axis of the oscillating engine 
51. 

It is possible that in the machine for printing of polychromatic 
images on cork 1 all gear belt washers 62 of the ink cartridges 4 to be 
grasped by a gear belt 63, connected through a support roller 64 with 
a gear belt wheel 65 to the engine axis 66 for setting them in motion. 

It is possible that in the machine for printing polychromatic 
images on cork 1 the magazine 9 consists of various guides 67^, forming 
a vertical channel 68 , and every guide 67 has at any edge one 
adjustable support 69, and at least one of these guides is mobile and 
is provided of a guiding element 70, its internal surface having a 
projection 71 for contact with the cork 1 that is on the exit of the 
vertical channel 68. 

It is possible that every adjustable support 69 consists of slide 72 



m 
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for connecting to the corresponding guide 67, pressed by a spring 73 
into a cylinder 74 and supporting "with its head an adjusting screw 
75. 

The ink cartridge on figures 10 and 11 for machine of 
polychromatic image printing on cork 1 consists of shaft 76 and vertical 
tank 77 of internal cylindrical volume 78 for the ink 79 and nozzles 
80 on its wall. The vertical tank 77 is a cylinder and is placed axiall y 
to the head of the shaft 76. The nozzles are radial and are 
symmetrically positioned along JVT screw lines, regularly spread over 
the tank surface 77. It has an axial core 81 with the form of two- 
stage cylinder, its stage 82 having a smaller diameter and forming a 
peripheral hollow ring 83 with the inner surface 77 of the tank, and 
its second stage 84 has a diameter equal to the inner diameter of the 
cylindrical volume 78 with a small installation gap and inner chamber 
85 with the shape of an open &ustum of a cone and slots 86 to the 
hollow ring 83. On the tank 77 and the chamber 85 there is a lid with 
orifice in the center. 

APPLICATION OF THE INVENTION 

he machine performing the method for printing of polychromatic 
images on cork is as follows: 

According to the method for printing of polychromatic images on 
cork 1 a colour separation is previously made, which allows by using 
various basic colours 2, where i = 2 to n to obtain a polychromatic 
image 3. 

Initially the magazine 9 is charged with a vertical column of corks 
1 (figure 3), the guiding element 70 through its projection 71 of the 
arm 67 is pressing the lowest cork 1 and prevents their fall by 
gravitation. 

The mobile vertical support 12 is in upper position and its vacuum 
catch 13 is at a distance equal to one length of the cork 1 from the 
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head of the lower cork 1 and the magazine 9. The channel 68 
adjustment for the corresponding size of corks 1 is effected by the 
adjusting supports 6 by rotating their adjustable screws 75, that by 
establishing a frontal contact with the slides 72, under the action of 
the springs 73 in the cylinders 74 leave a different radial gap of the 
cork 1 flow in the vertical channel 68. They also provide the alignment 
of this flow to the axis of the operating zone. The adjusting rollers 7 
and the printing rollers 6 are opened and allow free displacement of 
the corks 1 along the axis. When the leading element 70 draws 
laterally the lower part of the arm 67 with the projection 71, the 
latter releases the whole colmnn of corks and the lower cork 1 falls 
over the head of the vacuum catch 13. Then (figure 7) through the 
engine 28, the first chain 27, the gear-wheel 26, the leading 
synchronizing disk 25, the leading rollers 23, displacing along the 
channels 24, and the slides 20, displacing in the channels 21, formed 
by the sectors 22, the fixing rollers 7 displace radially in a synchronic 
way until a contact with the surface of the cork 1 is established along 
its effective diameter, i.e. along the diameter providing a simultaneous 
contact of all fixing rollers 7 with the cork 1 surface. This is to 
overcome the possibility of displacement of the cork 1 rotation axis 
during the printing process, due to the deviation and the cylindric 
shape. Its rotation axis coincides with the axis of the machine 
operating zone. While the fixing rollers 7 press the cork 1, under 
their action it also rotates, which helps for its precise positioning in 
the operating zone. After the fixation is over, the leading element 70 
(figures 3 and 4) sets back the lower part of the arm 67 with the 
projection 71, which presses the next cork 1, that serves as upper 
support of the cork 1 in the operating zone and is ready for the next 
loading. The engine 28 is oscillating and is operated on a previously 
determined angle, corresponding to the cork 1 diameter, after which 
it stops. 
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During the fixation (figures 5 and 6) under the action of the leading 
pneumatic cylinder 58 the fork 65 is displaced along with the 
transporting rollers 5, which get separated from the intermediate 
rollers 8 and establish a contact with the printing rollers 6. This 
contact is of previously determined penetration depth of the printing 
profile of the printing rollers 6 in the rubber surface of the transporting 
rollers 5. This is made by the arm 57 and the eccentric stop 56. Then 
the engine 39 through its third leading chain 40, the gear wheels 33 
on the second axis 32 with the gear wheels 35, the second chain 36, 
the gear wheel 37 and the axis 38 turns the printing rollers 6 at two 
cycles until the ink is fully spread over their printing profiles with 
ink of the transporting rollers 5 and then stops (figure 7). 

In order to perform the printing (figure 7) the engine 51, through 
the roller 50 .on its axis, the fork 49 and the arm 48 rotates one of the 
central axes 31, and the remaining axes 31 are rotated in a 
synchronous way by gear wheels 53 and the sixth chain 54. The process 
is effected until the printing heads 6 reach the effective diameter of 
the cork 1 in the operating zone. Meanwhile (figure 5) the pneumatic 
cylinders 58 displace the forks 55 with the transporting rollers 5 to 
the intermediate rollers 8 until a contact with their surface is 
established. The engine 51 is oscillating and rotates to a previousl> 
formulated angle the printing rollers 6 for establishing their contact 
with the cork 1 along the effective diaimeter and stops. 

The ink cartridges 4 (figure 10) are in a continuous rotation 
(figures 3, 4, 7), effected through the engine 66, the gear belt washer 
65, grasping the gear belt 63 and the corresponding gear belt washers 
62 and the shafts 76. Thus the ink 79 under the action of the 
centrifugal force passes from the internal chamber 85 of the vertical 
tank 77 through the slots 86 in the peripheral ring hole 83, formed 
by the difference in the diameters of the Stages 84 and 82 of the core 
81, and passes through the nozzles 80. The difference in the diameter 
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of the stages 84 and 82 is selected in such a way that the ink flow is 
not regulated at any operating mode of the machine. The sections of 
the nozzles 80 is in accordance with the ink viscosity 79 and prevents 
its free flow under a defined value of the cycles. The distribution of 
the nozzles 80 (figure 11) guarantees a regular and continuous supply 
of ink 79 to the spreading ink cartridge 4 surface. On this surface, b\ 
a continuously rotating and oscillating roller 14 is effected the regular 
distribution of the ink 79, The oscillating roller 14 is operated by the 
ink cartridge 4 (figures 3 and 4), the worm 15, the worm wheel 17 of 
the reductor 16 with the lever 18 to the support 19. The air pressure 
of the chamber 85 should be equal to the atmospheric for providing a 
precise adjustment of the flowing ink 79, which is made through the 
orifice 88 of the cork 87, 

During the contact of the ink cartridge 4 surface with the 
intermediate roller 8 surface the ink 79 is transferred to it. As the 
intermediate rollers 8 are in a continuous contact with the 
transporting rollers 5 the ink is transferred to their surface too. 

The maintaining of a constant contact between the surfaces of 
the ink cartridge 4, the intermediate roller 8, articulated on the fork 
59 and the oscillating roller 14 is effected by the spring 61, connecting 
arms 59 and 60. 

After rollers 6 have entered into contact with cork 1, the 
polychromatic printing is effected, all printing rollers 6 and fixing 
rollers 7 are rotated unidirectionally in a synchronous way by the 
engine 39. During the printing process the cork 1 makes a full cycle 
(figure 2), after which the engine 39 stops. The rotation is transferred 
from the engine 39 through the third chain 40, the gear wheels 33, 34 
and 35 over the axes 32, the movement being distributed towards the 
fixing rollers 7 (figure 7) through the gear wheel 34, the fourth chains 
41, the wheels 42 and 45, rotating along with the axes 43, articulated 
in the axes 44, forming the articulation between arms 29 and 30, the 
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fifth chains 46, the gear wheels 47 to the fixing rollers 7, and the 
printing rollers 6 (figure 7) through the gear wheels 35, the second 
chains 36, the gear wheels 37 over the axes 38 of the printing heads 
6. 

As the movement is synchronous, all printing rollers 6 are making 
their corresponding colour 2 imprint simultaneously on the cork 
surface 1 in their corresponding colour zone, according to the 
previously made colour separation, and thus form a polychromatic 
image 3 on the cork 1 surface. This is illustrated on figure 2 where 
JAhe points a, b, c, d indicated for better understanding on all rotating 
Elements and the cork are positioned at equal angle intervals and 
||during their rotation are always in contact with the same points of 
lifcork 1. 

II When the machine is in a selective pliability mode (figure 5 ), some 

of the printing rollers 6 under the action of the external force influence 
^t entering into contact with the cork 1 displace along its surface 
ffwith a relatively constant pressure within the range of the elastic 
gdeformation of the sixth chain 54. Thus the real profile of the cork 1 
^is followed by the printing rollers 6= Those of the rollers that have no 

selective pliability, determine the zone of selective pliability. 

In the version of figures 5, 6 the movement of the printing heads 

to the cork 1 is effected following a circumference trajectory. A version 

of the machine is possible displacing the printing heads along a linear 

trajectory (figure 9). 

After the printing is over, the printing rollers 6 and the fixing 

rollers 7 draw back from the cork 1. This is made by a reverse 

displacement of the oscillating engines 28 and 51 with their related 

kinematic chains described above. 

A subpressure in the vacuirai catch 13 is formed simultaneously, 

the cork 1 is hold by it (the figures do not show the vacuum generator). 

The mobile vertical support 12 slides down through the orifice 10 
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(figure 4) while the cork 1 heats its rib and falling down the conducting 
chute 11, leaves the machine. 

Then the subpressure supply to the vacuum catch 13 is turned 
off, and the vertical support 12 returns to its upper end position and 
the cycle is repeated again. 

The machine operation is effected by means of standard electronics 
not shown on the figures. 
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CLAIMS 



yj 



1 . Cork with printed image on its (r^lindrical surface, characterized 
by that the image is polychromatic. 

2. Method for printing of polychromatic images on cork, wherein 
colours separation has previously been made, that by using / basic 
colours, where i = 2 to n allows the formation of polychromatic image, 
the corks are delivered to an operating zone, and the corresponding 
inks according to the number of the basic colours are conducted to 
printing rollers by means of transfer rollers, by oscillation, inks are 
spread over the cylindrical surface of the cartridges for the 
achievement and the maintenance of a regular ink layer characterized 
by, that corks (1) are successively supplied one after the other 
vertically in the operating zone by gravitation at which the cork ( 1 > 
that will be printed is fixed with its axis in vertical position with the 
possibility of unlimited rotation around the axis of its cylindrical 
surface, establishing simiiltaneous contact with radially placed fixing 
devices (7p where j = 3 to m along the effective diameter of the cork 
(1), by which all fixing devices (7.) come into contact in their 
corresponding contact points thus eliminating the deviations in the 
cylindrical shape of the surrounding surface of the cork (1), then all 
printing rollers (6.) with diameter equal to the diameter of the cork 
(1) enter into simultaneous contact with the cylindrical surface at 
the level of the effective diameter of the cork (1), following a 
simultaneous rotation of the cork (1) at one revolution by the fixing 
devices {!.), that make the turn along with the printing rollers (6,.) at 
equal peripheral speed in their contact points with the cork (1) surface, 
while all printing rollers (6.) spread simultaneously the print of the 
corresponding colour (2.) on the colour zone of the- cork (1) surface 
corresponding to each roller (6j), according to the previous colour 
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separation, and at the end of the turn, the polychromatic image (3) 
on the surface of the cork (1) is fully made, and then all printing 
rollers (6^) and fixing devices (7.) are drawn back from the cork Q its 
axis is released and is pulled back from the operating zone, at which 
in the interval to the next loading of the operating zone, the printing 
rollers (6^) make contact with the transporting rollers (5^) to cover 
their printing relief with the corresponding ink colour, and during 
the printing interval, when the printing rollers (6.) are not in contaci 
with the transporting rollers (5.), the latter make contact with 
intermediate rollers (8.) that are in constant contact with the supply 
surface of the corresponding ink cartridges (4.) for each colour and 
transfer ink to the corresponding intermediate rollers (8^) during the 
whole rotation of each ink cartridge (4.), and all the time while the 
rotation of each ink cartridge (4.) is taking place, the thickness and 
regularity of the ink layer on its transferring surface is additionally 
maintained within the normal range by oscillating spread, being the 
axis of at least one printing roller (6) during the printing process 
' fixed strongly in radial position to the cork (1), and the axes of the 
remaining printing rollers (6) exercise a selective radial pliability to 
the cork (1) surface. 

i 3, Method for printing polychromatic images on cork (1) according 
to claim 2, characterized by that the axes of all printing rollers (6) 
' exercise a selective radial pliability with regards to the cork ( 1 ) 
surface. 

4. Polychromatic image printing machine on cork (1) consisting: 
of printing roller, ink cartridge, fixed to the base of the machine, 
transferring, and intermediate roller, characterized by that there are 
M-1 more printing rollers (6^), ink cartridges (4.), transferring rollers 
(5.) and intermediate rollers (8.), wherein n is the number of colours 
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(2) of the colour separation, and over the operating zone there is a 
vertical floating magazine (9), and under the operating zone there is 
an orifice (10) to a chute (11), and a mobile vertical support (12 > with 
vacuum catch (13) of its upper edge is aligned to the axis of the 
operating zone and passes through the orifice (10), and in upper end 
position contacts the cork (1) with the vacuum catch (13), and in the 
lower end position is under the level of the orifice (10), at which the 
fixing rollers (7.) where jr = 3 to m are placed vertically with rotation 
axis parallel to the axis of the operating zone, that in printing mode, 
the printing rollers (6.) and the fixing rollers (7.) are positioned to the 
effective diameter of the cylindrical surface of the cork (1), the axis of 
at least one printing roller (6) is fixed firmly in radial position to the 
cork (1), and the axes of the other printing rollers (6) have a selective 
radial pHabiUty to the cork (1) surface, and the printing rollers t6.) 
are not in contact with the transporting rollers (5j), the latter being 
in contact with the intermediate rollers (8j), that are in permanent 
contact with the spreading surface of the corresponding ink cartridge.? 
(4j) for each colour (2.), that in recharging mode, all printing rollers 
(6j) and fixing rollers (7p are set aside the cork (1), the printing rollers 
(6j) are in contact with their corresponding transporting rollers (5,), 
and the latter are not in contact with the intermediate rollers iSj, 
that every ink cartridge (4j) has an oscillating roller (14) with axis 
parallel to the axis of the ink cartridge (4), and outer surface being in 
permanent contact with the spreading ink cartridge (4) surface, that 
the axis of this oscillating roller (14) is connected to the axis of the 
worm (15) of a worm rcductor (16), its worm-wheel (17) boinc: 
connected through an eccentrically fixed lever (18) to a support ( 19 ) 
of the oscillating roller (14), that the axis of every fixing roller (7) is 
articulated through a slide (20), which is placed into a channel (21 ) 
formed by support sectors (22), and a leading roller (23), fixed to the 
lower part of the slide (20), is placed into a guiding channel (24) in 
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rotating leading synchronized disk (25) which rotation axis fits in 
the axis of the operating zone, and a chain wheel (26) fixed to the 
sjmchronizing disk (25) by first leading chain (27) is connected to the 
engine axis (28) providing radial movement of the pressing rollers 
(7) to and from the effective diameter of the cork (1), that the axis of 
every pressing roller (7) imder the slide (20) is articulated in the 
inner edge of an arm (29), which outer end is articulated to arm (30 j, 
freely articulated on a central axis (31), articulated in the carcass of 
the machine, wherein the central axis (31) is articulated along a second 
axis (32) in which lower end are located two gear-wheels (33) and 
(34), and in their upper end is located a gear-wheel (35), that through 
a second chain (36) is connected to a gear-wheel (37), fixed to the axis 

(38) of the printing head (6), that an engine for rotation of one cycle 

(39) by third chain (40) is connected to the gear wheels (33) of all 
second axis (32), which lower gear-wheels (34) through their 
corresponding fourth chains (41) are connected to lower gear-wheels 
(42) on axes (43), positioned along the axis in the axes (44) of the 
articulations between the arms (29) and (30), upper gear wheels (45 1 
of the axes (43) are connected to fifth chains (46) to their corresponding 
gear-wheels (47) in the lower end of the axes of the fixing rollers ( 7 ). 
that at least one central axis (31) is connected to the corresponding 
leading fork (48) in which channel (49) is located pin (50), eccentrically 
positioned to the axis of the engine (51) for putting it in motion, that 
to every central axis (31) is fixed a curved arm support (52) for the 
corresponding printing roller (6), articulated in its curved edge, the 
arms (52) being kinematically connected and synchronized thorough 
their corresponding gear-wheels (53), fixed to the central axes (31) 
and covered by a sixth chain (54), that a supporting fork (55) is freely 
articulated under every arm support (52) towards its central axis 
(31), an eccentric stop (56) being installed to the fork, being the arm 
(57) of the stop articulated to the arm support (52), and a leading 
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pneumatic. cylinder (58) is articulated between the fork (55) and the 
arm (52), at which fork (59) for the intermediate roller (8) and the 
support (19), made as a fork (60), for the oscillating roller (14) are 
articulated to the fork (55), and the rollers (8) and (14) placed over 
them are constantly pressed to the cylindrical surface of the ink 
cartridge (4) by means of a spring (61) between fork (59) and fork 
(60). 

5. Polychromatic image printing machine on cork according to 
claim 4, characterized by that all central axes (31) covered by the 
sixth chain (54) are connected through it directly to the axis of the 
oscillating engine (51). 

6. Polychromatic image printing machine on cork according to 
claim 4, characterized by that all gear belt washers (62) of the ink 
cartridges (4) are grasped by a gear belt (63), connected through a 
support roller (64) with a gear belt wheel (65) to the engine axis (66) 
for setting them in motion. 

7. - Polychromatic image printing maghine on cork according to 
claim 4, characterized by that the supplying magazine (9) consists of 
various guides (67^, forming a vertical channel (68), and every guide 
(67) has at any edge one adjustable support (69), and at least one of 
these guides is mobile and is provided of a guiding element (70), its 
internal surface having a projection (71) for contact with the cork (1) 
that is on the exit of tiie vertical channel (68). 

8. Polychromatic image printing machine on cork according to 
claim 4, characterized by that every adjustable support (69) consists 
of slide (72) for connecting to the corresponding guide (67), pressed 
by a spring (73) into a cylinder (74) and supporting with its head an 
adjusting screw (75). 
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9. An ink cartridge for a machine of polychromatic image printing 
on cork, consisting of shaft and vertical tapk of internal cylindrical 
volume for the ink and nozzles on its wall, characterized by that the 
vertical tank (77) is a cylinder and is placed axially to the head of the 
shaft (76), and the nozzles are radial and are ssnnmetrically positioned 
along N screw lines, regularly spread over the tank surface (77), and 
it has an axial core (81) with the form of two-stage cylinder, its stage 

(82) having a smaller diameter and forming a peripheral hollow ring 

(83) with the inner surface (77) of tiie tank, and its second stage (84 = 
has a diameter equal to the inner diameter of the cylindrical volume 
(78) with a small installation gap and inner chamber (85) with the 
shape of an open frustum of a cone and slots (86) to the hollow ring 
(83), that on the tank (77) and the chamber (85) there is a lid (87' 
with orifice (88) in the center. 
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Customer Number Bar Code 




Registration 


Name 


Registration 


Name 


Number 


Number 


Gary M. Hoffman 


26,411 


Eric Oliver 


35,307 


Thomas J. D'Amico 


28,371 


Laurence E. Fisher 


37,131 


Donald A. Gregory 


28,954 


Ryan H. Flax 


48,141 


James W. Brady, Jr. 


32,115 


John C. Luce 


34,378 


Jon D. Grossman 


32,699 


Edward A. Meilman 


24,735 


Mark J.TIironson 


33.082 


Edwin Oh 


45,319 



as my/our attorney(s) or agent(s) to prosecute the application identified above, and to transact all 
business in the United States Patent and Trademark Office connected therewith. 



Please change the correspondence address for the above-Identified application to: 
I I The above-mentioned Customer Number. 
OR 

I I Practitioners at Customer Number 



OR 



Customer Number 



Customer Number Bar Code 



□ Firm or 
Individual Name 



Mark J. Thronson 

DICKSTEIN SHAPIRO MORIN & OSHINSKY LLP 



Address 



2101 L Street NW 



City 



Washington 



state 



DC 



Zip 20037-1526 



Country 



US 



Telephone 



(202) 785-9700 



Fax (202) 887-0689 



I am the: 

Applicant/Inventor. 
I I Assignee of record of the entire interest. See 37 CFR 3.71 . 



Statement under 37 CFR 3. 73(b) is enclosed, (Form PTO/SB/96). 



SIGNATURE of Applicant or Assignee of Record 



Name 



ivkoj^senov Geshe; 





Signature 



Date 



lary 23, 2002 



NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple 
fonns if more than one signature is required. See below*. 



*Total of 



forms are submitted. 



3 



PTO/SB/81 (02-01) 

Please type a plus sign (+) inside this box nTI Approved for use through 10/31/2002. 0MB 0651j}035 

yn H y V ; [jfj ^ ^ p^^^^^ Trademark Office; U.S, DEPARTMENT OF COMMERCE 

Under the PapenA/ork Reduction Act of 1995. no persons are required to respond to a collection of information unless it displays a valid 0MB oontrol number^ 



POWER OR ATTORNEY OR AUTHORIZATION 
OF AGENT 

(Supplemental Sheet) 



Attorney Docket No. 



E4355.0002/P002 



Name 



William E. Powell, Mi 
IVIichael J. Scheer 
Patrick T. Skacel 
Stephen A. Soffen 
Gary L Veron 
Steven I. Weisburd 
Mialeeka C. Williams-Bibbs 
Jeremy A. Cubert 
Gianni Minutoli 
Miclnael Bergman 
Salvatore P. Tamburo 
Peter Veytsman 
Christopher S. Chow 



Registration 
Number 



39.803 
34.425, 



47,948 . 
,31,063 

3 9j)57 
-27309^ 

-41.198"" 
5,1 531' 
-46,493 



Name 



Registration 
Number 



please type a plus sign (+) inside this box 
Under the Paperwork Reduction Act of 1995, no pei 




PTO/SB/81 (02-01) 
Approved for use through 10/31/2002. 0MB 0651-0035 
<^U.S. Patent and Trademark Office; U S. DEPARTMENT OF COMMERCE 



AppHcation Number 


Not Yet Assigned 


cjiinfi Date 


January 23, 2002 


First Named Inventor 


Ivailo E. Stanimirov 


Title 


POLYCHROMATIC PRINTED 
CORKS AND METHOD FOR, etc. 


Group Art Unit 


N/A 


Examiner Name 


Not Yet Assigned 


Attorney Doclcet No. 


E4355.0002/P002 



POWER OF ATTORNEY OR 
AUTHORIZATION OF AGENT 



I hereby appoint: 

[ I Practitioners at Customer Number 



OR 



Customer Number 



X 


Practitioner(s) named below: 




Custome 


ir Number Bar Code 


Name 


Registration 
Number 


Name 


Number 


Gary M. Hoffman 
Thomas J. D'Amico 
Donald A. Gregory 
James W. Brady, Jr. 
Jon D. Grossman 
Mark J. Thronson 


2g,411 

2§J954 

^32JJ[5 
32.6^,9 
33.082 


Eric Oliver 
Laurence E. Fisher 
Ryan H. Flax 
John C. Luce 
Edward A. Meilman 
Edwin Oh 


24J35 
'45[319 



business in the United States Patent and Trademark Office connected therewith. 
Please change the correspondence address for the above-identified application to: 
' ^ The above-mentioned Customer Number. ' 



□ 
□ 



OR 

Practitioners at Customer Number 
OR 



Customer Number 



Customer Number Bar Code 



X 



Firm or 

Individual Name 



Address 



City 



Country 



2101 L Street NW 



Edward A. Meilman 

biCKSTEIN SHAPIRO MORIN & OSHINSKY LLP^ 



Washington^ 
US 



State 



Telephone 



DC 



(202) 785-9700 



Zip 



Fax 



20037-1526 



(202) 887-0689 



I am the: 

X I Applicant/Inventor. 



s 

□ Assignee of record of the entire interest. See 37 CFR 3.71 . 
Statement under 37 CFR 3. 73(b) is enclosed. (Form PTO/SB/96). 



SIGNATURE of Applicant or Assignee of Record 



Name 



Signature 



Date 



Ivailp EmHov ^tarygpirov 




Jar^uary 23, 2002 




NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit muitiple 
forms if more than one signature is required. See below*. 



*Total of 



forms are submitted. 



1 



I hereby declare that all statements made herein of my own knowledge are true and that all statements 
made on information and belief are believed to be true; and further that these statements were made 
with the knowledge that willful false statements and ^he like so made are punishable by fine or 
imprisonment, or both, under 18 U.S.C. 1001 and that such willful false statements may jeopardize the 
validity of the application or any patent issued thereon. 



Full name of sole or first inventor 






Ivallo E. Stanimirov 






Sole or firstinventor's signature ^ / J 


Date 


Residence ' / 

V. Bistritza, Bulgaria gO^X 


Citizenship 


Bulgaria 


Mailing Address 






d. Dupnitza 
V. Bistritza 
BULGARIA 







Full name of second inventor 




Zdravko A. Geshev ^ 




Second Inventor's signature ^^^^^^.e-^^ 




Residence 




Sofia, Bulgaria f^QfH 




Citizenship 


Bulaaria 


Mailing Address 




47 Bigia Str. 




Ant.B. Ap. 11 




Sofia 




BULGARIA 
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